To investigate the induction of neoplastic lesions under the action of ultraviolet B radiation (UVR-B) and dimethyl benzanthracene (DMBA).
Introduction
The incidence of skin cancer has been increasing each year highlighting the basal cell carcinoma (BCC) and melanoma (MM). The sum of the incidence of these neoplasms and cutaneous squamous cell carcinomas (SCC) determines that skin cancer is the most common among all other types of cancers in the body, being a major problem of public health 1 .
The use of chemicals is more and more often and, in contact with human skin, many of them can cause skin cancer.
The dimethylbenzoantracen 7.12 (DMBA) belongs to the group of polycyclic aromatic hydrocarbons and is considered a carcinogen.
Is found in occupational and residential environment and is among the most dangerous air pollutants. It originates from burning agricultural plantations, metallurgical, mineral coal and burning of petroleum products, cigarette smoke, plastics, pesticides and paints. Can still be found in smoked foods, fruits, grains and vegetables, due to atmospheric deposition on them 2 .
Biomolecular and epidemiological data suggest an association between sun exposure and skin cancer development.
Recurrent exposure to UVR-B can cause cutaneous effects not only by genetic mutation, but also by caused immunodeficiency. For each new exhibition there are major changes. Photobiological effects over time can be observed on the skin, immediately or later [3] [4] [5] .
Early lesions are easily ignored or not identified macroscopically, but once initiated can make the area more susceptible to more aggressive changes. The increase in new cases and frequent recurrences may be related the fact that medically it may not be possible to determine when a solar keratosis ends and when a CEC begins. Cockerell 6 says that the solar keratosis and SCC represent the same injury in different stages of evolution, whereas the solar keratosis a very early stage. So, one must be aware to the evolution of keratosis which can cure spontaneously or after treatment or injury persist and evolves into an invasive skin cancer: CEC or CBC 7, 8 .
Epidemiological evidence prove CEC increase related to the morbidity coefficients in recent years, with a predominance of males over the age of 60 years with injuries more frequently located in areas exposed to the Sun being more incident in patients above 60 years [9] [10] [11] . We used the radiation UVR-B transmitter device with wavelength (λ) of 312nm (Spectroline ® E-series), 6J/s (W) power and 0.17A. The appliance has been set at 20cm wooden structure above the back of the rat that was restrained in a special box. Rats in group A and C were exposed for 30 seconds, three times per week for ten weeks 12, 13 . The exposure time to UVR-B was established based on the lamp power and minimum time to achieve twice the minimum erythematous dose on the animal skin.
Through a micropipette 0.2mL of a 1% DMBA diluted in acetone 95% solution was applied, on the bald back of the rats of groups B and C, three times a week for ten weeks 14 .
Macroscopic analysis
The animals were photographed on week 5, 8 and 10.
All photos were taken at the same daytime. The results were based 
Results

Macroscopic results
Severity of the lesions ranged from grade 1 to 5 ( Figure 1 ).
There was no difference inside each group in each time as tested by
McNemar test (Table 1) .
The results are presented by group of animals UVR, DMBA, RUV/DMBA and control, according to the percentages of macroscopic lesions ( Figure 2 ). As one can observe, no lesions were found in the control group (red bar) at any time. In the first week, 20% of the animals in group A, 0% in group B and 10% in group C had no lesions; erythema (green bar) was present in 60%, 10% and 10% of the animals respectively in group A, B and C; erythema plus desquamation (blue bar) was present respectively in 20%, 40% and 50% of the animals; incidence of keratosis (grey bar) was 0%, 30% and 20% respectively; ulcers (pink bar) were found in 0%, 20% and 10% of the animals. We found no crusts or 
Microscopic results
The microscopic analysis took place on the tenth week comparing groups DMBA, RUV UVR+DMBA and control. We measured the epidermal thickness and calculated an average (median ± SD) for each group (Figure 3) . The comparison between groups was calculated by the Kruskal-Wallis test ( 
Comparing macroscopic and microscopic results
Analyzing microscopic results compared to macroscopic results realizes that the more skin exposure to UVR-B and DMBA, macroscopic injury more serious is that the greater the thickness of the epidermis (Figure 4) . In experiments to the photocarcinogenesis induction with human skin graft using skin of the foreskin of newborn babies in immunocompromised rat skin with DMBA and/or UVR-B at 40mJ/cm 2 over 10 months with two to three times a week, it was observed the formation of epidermal cysts, squamous cell carcinomas, melanocytic hyperplasia and melanoma. When used skin of the chest and the face of white human adults to exposure of the same dose of DMBA and/or RUVB, Actinic keratosis was observed in 30% in animals exposed to UVR + 10% and DMBA in animals exposed only the UVR-B. The group in which it was used was not observed DMBA only Actinic keratosis. It was noticed that the younger is more serious human injury appeal presents itself when exposed to UVR and/or DMBA In a study with rats and murine using 12-tetradecanoylphorbol-13-acetate (TPA) and DMBA with or without the UVR-B associated, mediators of inflammation were 4 times more present when using DMBA than TPA 22 .
Noting a slight increase in the incidence of melanoma in employees of an oil refinery, researchers tried to reproduce this condition experimentally. The experiment got satisfactory outcome for skin melanoma in rats, hamsters, and Guinea pigs, but only when DMBA and UVR-B were applied in high doses, disregarding the relationship of refinery workers exposure with high incidence of melanoma, because researchers found that the workers were exposed only a small fraction of thishydrocarbon 24 . Yang 25 reports high toxicity of polycyclic aromatic hydrocarbons in fuels human skin.
It was evident in this work that the skin contact with hydrocarbons associated with exposure to UVR-B cell lesions caused early and late, late injuries being more aggressive with apparent cumulative effect on the skin of animals.
In this study, application of UVR-B associated with DMBA simultaneously in the skin of the animal, there was from the beginning a significant inflammatory reaction with the presentation of the elementary lesion erythema and desquamation in weeks 5 and 8 and week 10 for the highest percentage of solar keratosis among all groups within three days. These findings suggest that the DMBA associated with UVR-B was potentiated the effect of induce lesions with inflammatory characteristics being also powered the effect to induce lesions with neoplastic features (Figure 1 ).
Microscopic analysis
Monteiro-Riviere 23 Yet educational campaigns warning of the photoprotection and early and irreversible injury prevention also are key 26, 27 .
Conclusions
The population exposed to ultraviolet B radiation is subject to suffer skin lesions that can develop into cancer. The association with hydrocarbons as the dimethyl benzanthracene increases the possibility of malignancy. May not be clinically evident determine when a solar keratosis ends and when a CEC begins. For this reason, histological study associated with health education prompting the early and irreversible injury prevention is necessary.
